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* NOTICES * 
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damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air- fuel ratio control system of the internal combustion engine which comes to prepare for a flueway the 
NOx adsorption catalyst which is characterized by providing the following, and which is desorbed from NOx which 
adsorbed NOx under exhaust air in RIN air-fuel ratio atmosphere, and carried out [ aforementioned ] adsorption in the 
air-fuel ratio atmosphere below theoretical air fuel ratio rather than theoretical air fuel ratio. The rich-ized means into 
which an air-fuel ratio is made to turn richly rather than a target air-fuel ratio temporarily [ when it shifts to the 
operating range burned near theoretical air fuel ratio from the operating range bxrnied in the aforementioned RIN air- 
fiiel ratio ]. A NOx concentration detection means to detect the NOx concentration under exhaust air in the downstream 
of the aforementioned NOx adsorption catalyst, and rich-ized degree control means which control the rich-ized degree 
by the aforementioned rich-ized means according to the NOx concentration under exhaust air detected with this NOx 
concentration detection means. 

[Claim 2] The air-fuel ratio control system of the internal combustion engine according to claim 1 characterized by 
learning the rich-ized degree which the aforementioned rich-ized degree control means controlled by the engine load 
and engine rotational speed based on the detection value of NOx concentration for every operating range classified into 
plurality. 

[Claim 3] An inhalation air-content detection means by which the aforementioned rich-ized degree control means 
detect an engine's inhalation air content. It is based on the inhalation air content detected with this inhalation air- 
content detection means, and the NOx concentration under exhaust air detected with the aforementioned NOx 
concentration detection means. A NOx discharge calculation means to compute the total amount of the NOx discharge 
in the predetermined period immediately after shifting to the operating range bumed near theoretical air fuel ratio from 
the operating range bumed in the aforementioned RIN air-fuel ratio. The air-fuel ratio control system of the internal 
combustion engine according to claim 1 or 2 characterized by controlling the rich-ized degree by the aforementioned 
rich-ized means based on the total amount of the NOx discharge which consisted of ****** and was computed with 
this NOx discharge calculation means. 

[Claim 4] It has a NOx amount-of-adsorption calculation means to compute the total amount of the NOx amount of 
adsorption by which the aforementioned NOx adsorption catalyst was adsorbed in the operating range bumed in the 
aforementioned RIN air-fuel ratio. The total amount of the NOx amount of adsorption by which the aforementioned 
rich-ized degree control means were computed with the aforementioned NOx amoimt-of-adsorption calculation means, 
The air- fuel ratio control system of the internal combustion engine according to claim 3 characterized by controlling 
the rich-ized degree by the aforementioned rich-ized means based on the total amount of the NOx discharge computed 
with the aforementioned NOx discharge calculation means. 

[Claim 5] The air-fiiel ratio control system of the internal combustion engine according to claim 4 characterized by 
controlling the rich-ized degree by the aforementioned rich-ized means so that the total amount of the NOx discharge 
computed by the desired value of the total amount of the NOx discharge which the aforementioned rich-ized degree 
control means set up based on the total amount and inhalation air content of the NOx amount of adsorption which were 
computed with the aforementioned NOx amount-of-adsorption calculation means with the aforementioned NOx 
discharge calculation means may approach. 

[Claim 6] The air-fuel ratio control system of the intemal combustion engine according to claim 4 or 5 characterized by 
the aforementioned rich-ized degree control means correcting the basic rich-ized degree based on the total amount of 
the NOx amount of adsorption computed with the aforementioned NOx amount-of-adsorption calculation means based 
on the total amount of the NOx discharge computed with the aforementioned NOx discharge calculation means. 
[Claim 7] The air-fuel ratio control system of the intemal combustion engine of any one publication of the claim 4-6 
characterized by making a period until the integrated value of an inhalation air content with the aforementioned NOx 
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discharge calculation means actual to the addition desired value of the inhalation air content set up based on the NOx 
amount of adsorption computed with the aforementioned NOx amount-of-adsorption calculation means reaches into 
the predetermined period which computes the total amount of the aforementioned NOx discharge. 
[Claim 8] It has an air-fuel ratio feedback control means to control the air-fiiel ratio of a gaseous mixture by 
proportionality and the integral control at least, in the operating range burned near theoretical air fuel ratio, an actual 
air-fiiel ratio is brought close to a target air-fuel ratio - as - engine inhalation - the proportionality control input of the 
direction [ in / the aforementioned air-fuel ratio feedback control means / in the aforementioned rich-ized means ] of 
rich-izing - an increase amendment ~ by things The air- fuel ratio control system of the intemal combustion engine of 
any one publication of the claim 1-7 characterized by stopping increase amendment of the aforementioned 
proportionality control input temporarily when it is the composition made to tum richly from a target air-fuel ratio 
about an air-fUel ratio and 1 control period by the aforementioned air-fuel ratio feedback control means was completed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has in detail the NOx adsorption catalyst which adsorbs 
NOx in an engine flueway about the air-fuel ratio control system of an internal combustion engine, and relates to the 
AFC technology for making the aforementioned NOx purification perform proper in the system which NOx by which 
this NOx adsorption catalyst was adsorbed is made to react with HC and CO in the state of the combustion below 
theoretical air fixel ratio, and purifies it. 
[0002] 

[Description of the Prior Art] Conventionally, there were some which are indicated by JP,6- 129246, A as an internal 
combustion engine equipped with the aforementioned NOx adsorption catalyst. When this thing equips a flueway with 
the NOx adsorbent which emits NOx absorbed when the air- fuel ratio of inflow exhaust air was RIN, and NOx was 
absorbed and it became rich and it shifts to operation near theoretical air fuel ratio from RIN operation, after making an 
air-fuel ratio rich temporarily, it is the composition carried out near theoretical air fuel ratio, and it has become with the 
composition which controls the aforementioned rich-ized degree or the period of rich-izing based on the amount of 
NOx(es) stored in the NOx adsorbent. 

[0003] According to this composition, only HC corresponding to the amount of NOx(es) emitted with the shift to 
operation near theoretical air fuel ratio from RIN operation can be secured, with NOx can be purified good. 
[0004] 

[Problem(s) to be Solved by the Invention] however - since it was composition without a means to judge whether the 
aforementioned rich-ized degree is proper with the above-mentioned conventional equipment, a rich-ized degree is 
superfluous in not demonstrating the NOx reduction effect by rich-izing as a demand — becoming - exhaust air — there 
was **** which worsens a character and mpg 

[0005] namely, when the different amount of NOx(es) from the amount of NOx(es) predicted by the case where it is 
not controlled by the rich air-fuel ratio corresponding to rich-ized control, dispersion of a NOx adsorbent, etc. is 
emitted Even if it controls a rich-ized degree based on the amount of NOx(es) stored in the NOx adsorbent This rich- 
ized degree does not serve as a proper amount, but HC discharge increases that rich-izing is superfluous, and make 
mpg get worse, and conversely, if too little [ rich-izing ] The purification performance of NOx falls and it becomes 
impossible to suppress a NOx discharge below on demand level (refer to drawing 15). 

[0006] Even if the air-fiiel ratio used as the base is on the RIN side from the first and it performs rich-ization, when 
[ when not controlled by the rich air-fuel ratio corresponding to rich-ized control, for example, ] it becomes RIN from a 
desired value and sufficient HC cannot be supplied by property dispersion of a product etc., conversely, the base air- 
fuel ratio is on the rich side, and is the case where tum and excessive HC is discharged, richly from a request. Although 
air-fuel ratio learning control is known as technology which cancels rose ****** of the aforementioned base air-fuel 
ratio here At the time of the shift to the acceleration state which is the typical pattem which shifts to theoretical-air- 
fuel-ratio operation from RIN operation Since the state of the fuel which it was easy to produce the measurement error 
of an inhalation air content, and has adhered to the suction-port wall surface also changes a lot, in the aforementioned 
air-fuel ratio study with an eye on the air-fuel ratio stability at the time of a stationary the base air-fiiel ratio when 
shifting to theoretical-air-fuel-ratio operation from RIN operation cannot be amended with high precision, but expected 
is rich by rich-ized control as a result — the case where a gaseous mixture cannot be formed arises 
[0007] Moreover, since there was dispersion also in the adsorption capacity force of a NOx adsorbent, or a discharge 
operation, even if it was the case where an error might arise in presumption of the amount of adsorption, and there was 
no error in presumption of the amount of adsorption, it was difficult to control to the rich-ized degree which dispersion 
might occur in the burst size and corresponded with a sufficient precision to the amount of NOx(es). In addition. 
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although equipment has the indication of composition of detecting HC concentration in the downstream of a NOx 
adsorbent, and detecting completion of a NOx discharge operation, with terminating rich-ization conventionally 
[ aforementioned ] mpg and exhaust air according [ since tfie state where the amount of HC exceeds the specified 
quantity by unnecessary rich-ization after a NOx discharge operation end also in this case is detected, cannot control 
the rich-ized degree under NOx discharge the optimal, and ] to rich-izing superfluous as a result - there is **** which 
causes aggravation of a character 

[0008] It aims at enabling it to avoid increase of the amount of HC, and aggravation of mpg, enabling it to perform 
stably the optimal rich-ized control for reduction of NOx, with suppressing a NOx discharge certainly, even if this 
invention is made in view of the above-mentioned trouble and has dispersion in a base air-fuel ratio, and dispersion of 
a NOx adsorbent. 
[0009] 

[Means for Solving the Problem] Therefore, invention according to claim 1 is constituted as shown in drawing 1 . In 
-drawing,! , rather than theoretical air fuel ratio, a NOx adsorption catalyst adsorbs NOx under exhaust air in RIN air- 
fuel ratio atmosphere, it is a catalyst desprbed from NOx which carried out [ aforementioned ] adsorption in the air-fuel 
ratio atmosphere below theoretical air fuel ratio, and a flueway is equipped with it. 

[0010] A rich-ized means makes an air-fuel ratio tum richly rather than a target air-fuel ratio temporarily, when it shifts 
to the operating range burned near theoretical air fuel ratio from the operating range burned in the aforementioned RIN 
air-fuel ratio. On the other hand, a NOx concentration detection means detects the NOx concentration under exhaust air 
in the downstream of the aforementioned NOx adsorption catalyst. 

[001 1] And rich-ized degree control means control the rich-ized degree by the aforementioned rich-ized means 
according to the NOx concentration under exhaust air detected with the NOx concentration detection means. When 
according to this composition it shifts to the operating range bumed near theoretical air fuel ratio from the operating 
range bumed in the aforementioned RIN air-fixel ratio and NOx is desorbed from a . NOx adsorption catalyst, an air- fuel 
ratio is turned richly positively and reservation of the amount of HC needed for reduction processing of NOx is aimed 
at. It considered as the composition controlled so that NOx concentration is supervised since HC concentration 
increases, although NOx concentration falls greatly that a rich-ized degree is excessive while NOx concentration 
becomes large, without the ability returning NOx good as too little [ a rich-ized degree ] here, and the aforementioned 
rich-ized degree becomes proper. 

[0012] In invention according to claim 2, it considered as the composition which leams the rich-ized degree which the 
aforementioned rich-ized degree control means controlled by the engine load and engine rotational speed based on the 
detection value of NOx concentration for every operating range classified into plurality. According to this composition, 
since the rich-ized degree which is classified into plurality with an engine load and engine rotational speed and as for 
which NOx concentration is made to a proper value for every operating range is leamed, even if service conditions 
differ, it is avoidable that can control NOx concentration low stably and the amount of HC increases by superfluous 
rich-ization. 

[0013] An inhalation air-content detection means by which the aforementioned rich-ized degree control means detect 
an engine's inhalation air content in invention according to claim 3, It is based on the inhalation air content detected 
with this inhalation air-content detection means, and the NOx concentration under exhaust air detected with the 
aforementioned NOx concentration detection means. A NOx discharge calculation means to compute the total amount 
of the NOx discharge in the predetermined period immediately after shifting to the operating range bumed near 
theoretical air fuel ratio from the operating range bumed in the aforementioned RIN air-fuel ratio, It considered as the 
composition which controls the rich-ized degree by the aforementioned rich-ized means based on the total amount of 
the NOx discharge which consisted of ****** and was computed with this NOx discharge calculation means. 
[0014] Superfluous rich-ization can be avoided, avoiding that a NOx discharge comes to exceed an allowed value 
according to this composition. In the operating range bumed with the aforementioned RIN air-fuel ratio in invention 
according to claim 4 The total amount of the NOx amount of adsorption equipped with a NOx amount-of-adsorption 
calculation means to compute the total amount of the NOx amount of adsorption by which the aforementioned NOx 
adsorption catalyst was adsorbed by which the aforementioned rich-ized degree control means were computed with the 
aforementioned NOx amount-of-adsorption calculation means, It considered as the composition which controls the 
rich-ized degree by the aforementioned rich-ized means based on the total amount of the NOx discharge computed 
with the aforementioned NOx discharge calculation means. 

[0015] When the NOx discharges permitted, for example according to the total amount of the NOx amount of 
adsorption differ according to this composition, it becomes controllable corresponding to the demand of a rich-ized 
degree which becomes possible [ controlling to the suitable rich-ized degree corresponding to this demand ], and is 
different according to the NOx amount of adsorption beforehand. In invention according to claim 5, it considered as 
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the composition which controls the rich-ized degree by the aforementioned rich-ized means so that the total amount of 
the NOx discharge computed by the desired value of the total amount of the NOx discharge which the aforementioned 
rich-ized degree control means set up based on the total amount and inhalation air content of the NOx amount of 
adsorption which were computed with the aforementioned NOx amount-of-adsorption calculation means with the 
aforementioned NOx discharge calculation means might approach. 

[0016] According to this composition, the total amount of the NOx discharge permitted based on the total amount and 
inhalation air content of the NOx amount of adsorption will be set up as desired value, and proper rich-ization to which 
an actual discharge serves as this desired value will be performed. In invention according to claim 6, it considered as 
the composition whose aforementioned rich-ized degree control means correct the basic rich-ized degree based on the 
total amount of the NOx amount of adsorption computed with the aforementioned NOx amount-of-adsorption 
calculation means based on the total amount of the NOx discharge computed with the aforementioned NOx discharge 
calculation means, 

[0017] According to this composition, fundamentally, since the time with much NOx amount of adsorption needs to 
enlarge a rich-ized degree, before the correction based on the total amount of a NOx discharge is made, even if it is, it 
is controllable to the rich-ized degree which balanced the amoirnt of adsorption at least. In invention according to claim 
7, it considered as the composition which makes a period until the integrated value of an inhalation air content with the 
aforementioned NOx discharge calculation means actual to the addition desired value of the inhalation air content set 
up based on the NOx amount of adsorption computed with the aforementioned NOx amount-of-adsorption calculation 
means reaches the predetermined period which computes the total amount of the aforementioned NOx discharge. 
[0018] The total amoimt of NOx which set up the period until the integrated value of an actual inhalation air content 
reaches the desired value which according to this composition set up the time with much NOx amount of adsorption 
based on the NOx amount of adsorption since desorption of adsorbed NOx would take a long period as a period which 
calculates the total amount of a NOx discharge, and was desorbed from it can be calculated with a sufficient precision. 
In the operating range bumed near theoretical air fuel ratio in invention according to claim 8 It has an air-fuel ratio 
feedback control means to control the air-fuel ratio of a gaseous mixture by proportionality and the integral control at 
least, an actual air-fiiel ratio is brought close to a target air-fiiel ratio — as - engine inhalation - the proportionality 
control input of the direction [ in / the aforementioned air-fuel ratio feedback control means / in the aforementioned 
rich-ized means ] of rich-izing — an increase amendment ~ by things Temporarily, when it is the composition made to 
turn richly from a target air-fuel ratio about an air-fiiel ratio and 1 control period by the aforementioned air-fuel ratio 
feedback control means was completed, it considered as the composition which stops increase amendment of the 
aforementioned proportionality control input. 

[0019] Since increase amendment of a proportionality control input is stopped when the stage, i.e., 1 control period, 
where the air- fuel ratio which tumed richly temporarily retums near a target air-fuel ratio gradually, and proportional 
control is again performed in the direction of rich-izing by increase amendment of a proportionality control input is 
ended according to this composition, it can be made to change from a rich-ized control state to the state near a target 
air-fuel ratio smoothly. 
[0020] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained below. Drawing 2 is drawing 
showing the system configuration of the intemal combustion engine in this operation gestalt. In this drawing 2 , the air 
through the air cleaner 2 is controlled [ the flow of / it ] and attracted by the intemal combustion engine 1 by the 
throttle valve 3. 

[0021] The fuel by which injection supply is carried out from the fuel injection valve 4 infixed in the suction port of 
each cylinder is mixed with the aforementioned air, a gaseous mixture is formed, and ignition combustion of the 
gaseous mixture attracted in the cylinder is carried out by jimip spark ignition by the ignition plug 5. After combustion 
exhaust air is purified by the NOx adsorjption catalyst 6 and three way component catalyst 7 which come to have a 
NOx adsorbent, it is discharged in the atmosphere through a muffler 8. 

[0022] It has the function which emits NOx absorbed when the air-fuel ratio of inflow exhaust air was RIN, and the 
aforementioned NOx adsorption catalyst 6 absorbed NOx and became rich. The detecting signal from various sensors 
is inputted into the control unit 9 which built in the microcomputer which controls the fuel oil consumption by the 
aforementioned fuel injection valve 4. That is, the rotation signal from the crank angle sensor 1 1 built in the distributor 
10, the water temperature signal from a coolant temperature sensor 12, the oxygen density signal from an oxygen 
sensor 13, the inhalation air-content signal from the air flow meter 14 as an inhalation air-content detection means, the 
opening signal from the throttle sensor 15, etc. are inputted into the aforementioned control unit 9. 
[0023] And a control unit 9 controls the opening of ignition timing by the ignition plug 5, and the amount adjustment 
bulb 16 of supplementary airs while controlling the injection qxiantity by the aforementioned fuel injection valve 4 
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based on the detecting signal from the various aforementioned sensors. Here, the engine 1 of this operation gestalt is 
the so-called RIN combustion engine bumed in the air-fuel ratio (for example, about 20 to 22 air-fuel ratio) which is 
RIN more sharply than theoretical air fiiel ratio, and switches combustion with the aforementioned RIN air-fiiel ratio, 
and combustion near theoretical air fuel ratio according to the routine shown in drawin g 3 . 
[0024] It sets to the flow chart of drawing 3 , and is S3 01. The signal of an idle switch then formed in the 
aforementioned throttle sensor 15 is read, and it is S302. It distinguishes whether whether an idle switches being ON 
and a throttle valve 3 are in the state of a close by-pass bulb completely. And it judges that throttle- valve opening is in 
RIN combustion conditions when an idle switch is in the state where the throttle valve 3 is opened in OFF, and is S303. 
It progresses. 

[0025] S303 The detecting signal according to a coolant temperature sensor 12 then is read, and it is the following 
S304. It distinguishes whether water temperature TW is in a predetermined temperature requirement 
(TWL<=TW<=TWH) then. In addition, in this example, as shown in drawin g 9 , the narrower range of water 
temperature within the limits which performs air-fuel ratio feedback control ( drawing 9 has shown "lambda KON",) 
which carries out feedback control of the air-fuel ratio based on the detecting signal of the aforementioned oxygen 
sensor 13 is made into the RIN combustion condition region. 

[0026] S3 04 When it is distinguished that water temperature TW is a RIN combustion condition region, it progresses to 
S3 05 and the engine load TP is detected. Let basic fiiiel oil consumption TP of the fuel injection valve 4 computed 
based on the inhalation air content Q detected with the aforementioned air flow meter 14, and the engine rotational 
speed NE computed based on the detecting signal from the crank angle sensor 1 1 (TP=Q/NExK:K is a constant) be a 
value representing an engine load in this example. 

[0027] S3 06 It is S307, if it distinguishes whether the aforementioned engine load TP is predetermined within the 
limits (TPL<=TP<=TPH) then and is predetermined within the limits. It progresses and die engine rotational speed NE 
is detected based on the detecting signal from the crank angle sensor 11. And S308 As it distinguishes whether the 
engine rotational speed NE is predetermined within the limits (NEL<=NE<=NEH) then and it is shown in drawing 10, 
the engine load TP and the engine rotational speed NE distinguish whether it corresponds to the RIN combustion zone 
beforehand specified as a operating range which is predetermined within the limits, respectively. 
[0028] It is S309 when it corresponds to the aforementioned RIN combustion zone. It progresses and the throttle sensor 
15 detects the throttle- valve opening TVO. 8310 It is S3 1 1, if it distinguishes whether the throttle-valve opening TVO 
is below the predetermined opening TVOH then and is below the predetermined opening TVOH. It progresses. S31 1 
**** „ vehicle speed VSP - detecting - the following S3 12 **** - it distinguishes whether the vehicle speed 
VSP is more than the predetermined speed VSPL (refer to drawing 11) 

[0029] And it is S3 13 if the vehicle speed VSP is more than the predetermined speed VSPL. It progresses and rate-of- 
change deltaVSP of the vehicle speed VSP is detected. S3 14 It is S3 15, while it distinguishes whether the 
aforementioned rate-of-change deltaVSP is below the predetermined value DVH (refer to drawing 1 1) then and the 
vehicle speed VSP is carrying out abbreviation stability. It progresses and 1 is set to the RIN operation permission flag 
FLEAN. 

[0030] It is S3 16 when there are conditions which are not satisfied at least one of the above-mentioned conditions on 
the other hand. It progresses and 0 is set to the aforementioned RIN operation permission flag FLEAN. The routine 
shown in the flow chart of drawing 4 shows the situation of the fuel-air-ratio control based on the aforementioned RIN 
operation permission flag FLEAN. It sets to the flow chart of this drawing 4 , and is S401 first. The aforementioned 
RIN operation permission flag FLEAN is distinguished. 

[003 1] And it is S402 when the RIN operation permission flag FLEAN is 1. It progresses and asks for the target fuel- 
air ratio TDML with reference to a RIN fuel-air-ratio map. On the other hand, it is S403 when the aforementioned RIN 
operation permission flag FLEAN is 0. It progresses and asks for the target fuel-air ratio TDML with reference to a 
SUTOIKI fuel-air-ratio (theoretical air fuel ratio) map. 

[0032] S404 It is S405, when the aforementioned RIN operation permission flag FLEAN is then distinguished again 
and the RIN operation permission flag FLEAN is 1. It is the fuel-air-ratio amendment coefficient D ML spontaneously 
DML=Max (DML-delta DML, TDML) 
It sets up by carrying out. 

[0033] If the RIN operation permission flag FLEAN changes from the state of 0 to 1, it will be the change speed by the 
aforementioned deltaDML, and will RIN-be made for the aforementioned deltaDML to be the step variation of the 
fuel-air-ratio amendment coefficient D ML to which the time when opening rate-of-change deltaTVO of a throttle 
valve is larger is set as a big value, and to beized as shown in drawing 12 by the target fuel-air ratio TDML gradually. 
[0034] On the other hand, it is S406 when the RIN operation permission flag FLEAN is 0. It is the fuel-air-ratio 
amendment coefficient D ML spontaneously DML=Min (DML+delta DML, TDML) 
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It sets up by carrying out. That is, when switching to SUTOIKI (theoretical air fuel ratio) from a RIN combustion state, 
it is made to turn into the target fuel-air ratio TDML richly gradually at the change speed by the aforementioned 
deltaDML (refer to drawing 12). 

[0035] S407 **** - the aforementioned fuel-air-ratio amendment coefficient D ML - 1.0 it is ~ a ****** - 
distinguishing - the aforementioned fuel-air-ratio amendment coefficient D ML - 1 .0 it is - when making combustion 
by theoretical air fuel ratio perform, this routine is terminated as it is on the other hand - S407 the aforementioned 
fuel-air-ratio amendment coefficient D ML ~ 1 .0 it is not - if - since air-fuel ratio feedback control which brings an 
actual air-ftiel ratio close to theoretical air fuel ratio is not performed when distinguished - S408 progressing - air-fuel 
ratio feedback amendment coefficient A LPHA - 1.0 It clamps. 

[0036] The routine shown in the flow chart of drawin g 5 computes the NOx amount of adsorption in the 
aforementioned NOx adsorption catalyst 6. In addition, the function shown in the flow chart of this drawing 5 is 
equivalent to a NOx amount-of-adsorption calculation means. S501 The aforementioned fuel-air-ratio amendment 
coefficient D ML is 1.0. Based on whether it is the following, it distinguishes whether it is in a RIN combustion state. 
[0037] The fuel-air-ratio amendment coefficient D ML is 1.0. Since the aforementioned NOx adsorption catalyst 6 will 
be adsorbed in NOx when it is the following and RIN combustion is carried out, it is S502. It progresses and the NOx 
rate of adsorption DABSR is presumed based on a lower formula. 

DABSR=DABSRO#xTP/TPOxQ/QOx(ABSFC#-ABSTC)/ABSFC# - here, DABSRO# is the amount of adsorption 
[ in / this time / a criteria air content and ABSFC#, and ], a criteria rate of adsorption and TPO presume a rate of 
adsorption DABSR greatly, so that the inhalation air content Q is so large that a load TP is large, and further, they have 
considered it as the composition which presumes a rate of adsorption DABSR late, so that the amount of adsorption 
ABSTC of 0 increases / the maximum amount of adsorption 

[0038] The following S503 The NOx amount of adsorption ABSTC at present is presimied according to a lower 
formula, using the aforementioned rate of adsorption DABSR then. 

ABSTC=ABSTC(old)+DABSR one side and S501 The fuel-air-ratio amendment coefficient D ML is 1 .0. Since it is at 
the theoretical-air-fuel-ratio combustion time and NOx by which the aforementioned NOx adsorption catalyst 6 was 
adsorbed will be emitted when it was not the following and is distinguished, it is S504. The NOx desorption rate 
DPRGR is presumed according to a lower formula. 

[0039] DPRGR=DPRGRO#xTP/TPOxQ/QOxABSTC/ABSFC# - here, aforementioned DPRGRO# is the desorption 
rate of criteria S505 The NOx amount of adsorption ABSTC at present is presumed according to a lower formula, 
using the aforementioned desorption rate DPRGR then. 
[0040] 

The routine shown in the flow chart of ABSTC=ABSTC(old)-DPRGR drawi ng 6 shows air-fuel ratio feedback control, 
and is performed for every rotation of an engine. In addition, the function shown in the flow chart of this drawin g 6 is 
equivalent to an air-fuel ratio feedback control means, a rich-ized means, and rich-ized degree control means. 
[0041] S601 The aforementioned fuel-air-ratio amendment coefficient D ML is 1.0. Based on whether it is the 
following, it distinguishes whether it is in a RIN combustion state. It is S610 when it is at the RIN combustion time. 1 
is set to the rich-ized execution flag FRSFT, and it is S61 1. It is air-fuel ratio feedback amendment coefficient A 
LPHA 1 .0 It clamps and this routine is terminated. 

[0042] on the other hand ~ the aforementioned fuel-air-ratio amendment coefficient D ML — 1.0 it is - the time of 
being at the theoretical-air-fuel-ratio combustion time — S602 the time of predetermined clamp conditions being 
satisfied, even if it progresses, it distinguishes whether predetermined clamp conditions are satisfied and it is at the 
theoretical-air-fiiel-ratio combustion time - S61 1 progressing ~ air-fuel ratio feedback amendment coefficient A 
LPHA — 1 .0 It clamps and this routine is terminated. 

[0043] It is S603 when clamp conditions are not satisfied. It progresses and distinguishes whether 1 is set to the 
aforementioned rich-ized execution flag FRSFT. It is S612 when the aforementioned rich-ized execution flag FRSFT is 
0. It progresses and asks for the integration part i used for the proportional-plus-integral control of the aforementioned 
air-fixel ratio feedback amendment coefficient A LPHA, and parts PR and PL (refer to drawing 13) been proportional 
with reference to a map, respectively. 

[0044] S609 [ and ] rich RIN of an actual air-fuel ratio to the theoretical air fuel ratio which progresses and is detected 
by the oxygen sensor 13 - being based - the proportional-plus-integral control of air-fuel ratio feedback amendment 
coefficient A LPHA - it carries out On the other hand, it is S603. It is S604 when it is distinguished that the rich-ized 
execution flag FRSFT is 1. It progresses and the rich-ized degree LRPL is set up according to the NOx amount of 
adsorption ABSTC. Here, since the amount of HC which needs the time with more NOx amount of adsorption to retum 
when this ****s increases, the time with much NOx amount of adsorption has set up the rich-ized degree LRPL 
greatly. 
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[0045] the following S605 **** - according to the engine load TP and rotational speed NE, the rich-ized degree study 
correction factor LRPLHS is referred to from a map Although later mentioned about a study setup of the 
aforementioned rich-ized degree study correction factor LRPLHS, it is leamed based on the detection result of the 
concentration of NOx by the NOx concentration sensor 17 as a NOx concentration detection means prepared in the 
downstream of the NOx adsorption catalyst 6 and a three way component catalyst 7. 

[0046] S606 While setting up as PL=LRPLxLRPLHS the proportionality part PL (refer to drawing 13) used for an 
increase setup according then to the proportional control of air-fuel ratio feedback amendment coefficient A LPHA, PR 
used for reduction proportional control are set to 0. Furthermore, predetermined value LRI# is set as an integration part 
i used for the integral control of amendment coefficient A LPHA. 

[0047] By carrying out an increase setup, the proportionality part PL (proportionality control input) used for an 
increase setup by the proportional control of amendment coefficient A LPHA as mentioned above RIN -> it is 
[ whether only one period of feedback of rich-izing which makes an air-fuel ratio rich temporarily and starts at the time 
of a SUTOIKI switch was performed, and ] S607. If it distinguishes and only a period is made rich 1 round S608 0 is 
spontaneously set to the aforementioned rich-ized execution flag FRSFT, and the usual feedback control is made to be 
performed after that. 

[0048] The routine shown in the flow chart of d r a wing 7 shows the situation of study of the aforementioned rich-ized 
degree study correction factor LRPLHS, and after [ the rich shift end based on the flow chart of aforementioned 
drawing 6 (i.e., when the rich-ized execution flag FRSFT is switched to 0 from 1) ], it has been made to perform each 
time. In addition, the function shown in the flow chart of this drawing 7 is also equivalent to rich-ized degree control 
means, 

[0049] S701 Service conditions, such as the engine load TP and rotational speed NE, are detected. S702 It is then based 
on the NOx amount of adsorption ABSTC and the inhalation air content Q, and the desired value SLTNOX of the NOx 
discharge at the time of a RIN -> SUTOIKI switch is calculated. S703 **** - the actual NOx discharge TALNOX at 
the time of the RIN -> SUTOIKI switch for which it asked according to the flow chart of drawing 8 mentioned later 
distinguishes whether it is below the value that subtracted predetermined value HYSNOX# from the aforementioned 
desired value SLTNOX 

[0050] It is S704 when the actual NOx discharge TALNOX is much less than the aforementioned desired value 
SLTNOX. It progresses and the rich-ized degree study correction factor LRPLHS is referred to from the applicable 
field of a map. S705 [ and ]****- the aforementioned correction factor LRPLHS ~ predetermined value DPL# ~ 
reduction amendment - carrying out - the following S706 **** - map data are rewritten to the correction factor 
LRPLHS after this reduction amendment 

[0051] That is, since a NOx discharge may be able to be suppressed below at a target even if it decreases a rich-ized 
degree when the NOx discharge is much less than the target, a correction factor LRPLHS is decreased that a 
superfluous rich shift should be avoided. On the other hand, it is S703. It is S707, when the actual NOx discharge 
TALNOX was over the value which subtracted predetermined value HYSNOX# from the aforementioned desired 
value SLTNOX and it is distinguished. It progresses and distinguishes whether it is beyond the value to which the 
actual NOx discharge TALNOX added predetermined value HYSNOX# to the aforementioned desired value 
SLTNOX. 

[0052] and - the case where it is beyond the value to which the actual NOx discharge TALNOX added predetermined 
value HYSNOX# to the aforementioned desired value SLTNOX ~ S708 progressing - the correction factor LRPLHS 
of a map to the present condition - reading - S709 **** - the read correction factor LRPLHS ~ predetermined value 
DPL# ~ increase amendment - carrying out ~ S710 **** - map data are updated based on the correction factor 
LRPLHS which carried out [ aforementioned ] increase amendment 

[0053] That is, when the actual NOx discharge TALNOX far exceeds desired value, there are few rich-ized degrees, 
and since what is insufficient of the amounts of HC needed for purification of NOx is presumed, it is an increase 
amendment thing about the aforementioned correction factor LRPLHS that a rich-ized degree should be enlarged and 
the amount of HC should be increased. On the other hand, when the actual NOx discharge TALNOX is within the 
limits of desired value SLTNOX**HYSNOX#, it judges that the present rich shift amount is proper, and this routine is 
ended, without updating map data. 

[0054] The routine shown in the flow chart of drawing 8 is a routine for calculating the aforementioned NOx discharge 
TALNOX, and the function shown in this flow chart is equivalent to a NOx discharge calculation means. S801 The 
aforementioned fuel-air-ratio amendment coefficient D ML is 1.0. Based on whether it is above, it distinguishes 
whether it is in a SUTOIKI combustion state. 

[0055] The aforementioned fuel-air-ratio amendment coefficient D ML is 1.0. It is S802, when it is above and is at the 
SUTOIKI combustion time. It progresses and the desired value QR of an accumulation air content is set up based on 
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the aforementioned NOx amount of adsorption ABSTC. That is, the total amount of the NOx discharge discharged by 
the time the accumulation value QSUM of the actual inhalation air content after a RIN -> SUTOIKI switch reached the 
aforementioned desired value QR is calculated, and the time with much NOx amount of adsorption ABSTC sets up the 
aforementioned desired value QR greatly. 

[0056] S803 It is S804, when it distinguishes whether the accumulation QSUM of the inhalation air content after a RIN 
-> SUTOIKI switch became then beyond the aforementioned desired value QR and desired value QR is not reached. It 
progresses. 8804 The NOx concentration CNCNOX in the catalyst 6 and seven downstreams (catalyst outlet) which 
were then detected by the aforementioned NOx concentration sensor 17 is read. 

[0057] S805 The inhalation air content Q then detected with the air flow meter 14 is read. S806 The NOx discharge 
TALNOX is calculated then according to a lower formula. 

TALNOX=TALNOX+QxCNCNOXS807 The accumulation air content QSUM is calculated then according to a lower 
formula. 

QSUM=QSUM+Q one side and the aforementioned fiiel-air-ratio amendment coefficient D ML are 1.0. At the time of 
the RIN combustion distinguished as it is the following, it is S808. It progresses, the zero reset of the aforementioned 
accumulation air content QSUM and the NOx discharge TALNOX is carried out, respectively, and the accumulation 
air content QSUM after a RIN -> SUTOIKI switch and the NOx discharge TALNOX are calculated (refer to drawing 
14). 
[0058] 

[Effect of the Invention] As explained above, when NOx is desorbed from a NOx adsorption catalyst according to 
invention according to claim 1 In the composition which aims at reservation of the amount of HC which turns an air- 
fuel ratio richly temporarily and is needed for reduction processing of NOx Since the degree of the aforementioned 
rich-izing is controlled based on NOx concentration, a rich degree is controlled proper and it is effective in increase of 
the amount of HC by superfluous rich-izing and increase of the amoimt of NOx(es) by too little rich-izing being 
certainly avoidable. 

[0059] According to invention according to claim 2, even if a service condition changes, it is effective in it being 
avoidable that perform proper rich-ized control in each service condition, and can control NOx concentration low 
stably, and the amount of HC increases by superfluous rich-ization. It is effective in superfluous rich-ization being 
avoidable, avoiding that a NOx discharge comes to exceed an allowed value according to invention according to claim 
3, since a NOx discharge is calculated from NOx concentration. 

[0060] According to invention according to claim 4, it is effective in it becoming possible to be able to perform control 
corresponding to permission of a different NOx discharge according to the NOx amount of adsorption, and to make it 
control by the rich-ized degree comparatively near proper level beforehand with a NOx discharge according to the 
NOx amount of adsorption, since the NOx amount of adsorption is calculated. According to invention according to 
claim 5, it is effective in the total amoxmt of the NOx discharge permitted based on the total amount and inhalation air 
content of the NOx amount of adsorption being set up as desired value, and being able to set up a proper rich-ized 
degree whose actual NOx discharge corresponds with this desired value. 

[0061] According to invention according to claim 6, even if it is before correcting a rich-ized degree with high 
precision based on the total amount of a NOx discharge since the basic value of a rich-ized degree is set up based on 
the total amount of the NOx amount of adsorption, it is effective in it being avoidable that NOx will be discharged so 
much. According to invention according to claim 7, it is effective in the ability to calculate the total amoxmt of NOx 
from which the NOx adsorption catalyst is adsorbed and it was desorbed with a sufficient precision. 
[0062] According to invention according to claim 8, in order to return NOx from which it was desorbed, even if it 
changes an air-ftiel ratio into a rich state temporarily, there is an effect of the ability to make it change to the state near 
a target air-fiiel ratio smoothly after that. 



[Translation done.] 



Page 1 of 8 



* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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liJ^©-e»tB$tlfcNOxpmfi®i^SlC»t?tiTi^iE 

[00 17] t^ii^^m^izj^^t, NOx 

NOx fif ttlfi«^^ft{cS-3'< ^JEti^frf^n 

a^vi(r$iJtaEPT^-5, ii*JS7tBife®^Bj-ett, mibn 

OxSPtBfiflEtltS^lftdS. tJtBNOxK^SlCtiJ^lftTSL 

ttJ 2 nfc N o x K^Jlir S-3"t/ iTlS:^ b ® A^MScD 

CO 0 1 81 *-'A^^^B£lCj;^t, NOx^^ttd^^t/^ 

<t#e£. ®«3n;tNOx©ffiiiit{cfii,^aiPBi2:Sf -5 
Mic3i^w®A^«©ii»:fla*tpjjt-rs*T^- NO 

NOx(0^fii&»a[M<*i6en-5. l»*3S8tBttWf! 

Arg-&^©?^j^.J;bS^i^fj:< <hfel:b0iJ • *«5^iW»{Cd:oT 
ftiJIWr -5 7 - K A' -y 5^ mW^m «r<i A . W§B U 
■y 5^it¥IS7i^\ HniB^^.tb7 ^ - hVt -y i7 f&lfP^IStCfe 
tt-l) 'J -y 9^fbSr|p]©it«»J#f^»^li;*:ffiiEr S ;i <hT. 



CO 0 1 9] A^*^S^«eK{cJ;-5<!:. it.^JSf^»®Je:*c1i 

H' J; o T-B#w u -y ^ nr^^Bmit^m'i! izsm 
^mMniSiizmmL. nmu ':/9-i[:yj\^izi:tmm'imm 

tJtlSlm^ BP-^. l$ij^4p;^^^*l7LitS#,^1rtt. it 
[0 0 2 01 

C^WWHigWJg^] &.Tiz:^%BM<Dmm<7immt:mM 
«. X7^7U-:^2^^^fc^^*^7,D<y h;U#3T»S 

fiiifi^n-r®§i^n-So ■ 

[0 0 2 1 1 ^m.m<D^%:^^- hiz^ffm-^ntzmnmrn 

i^ksiz^^'X^j^^T-m^mM^'ft^, mmmmt. n 

O X ®»?fij L Tfj S N O X 6 RUE.7iMm 

[0 0 2 21 fltflBN O X 6 SitAS^a©^^> 

Jt*«U— >Ta&-5i:#(:NOx^®JRL. U y^iZfji^ 
iKiR Lit N O X $riS:fcB-r^«Bg&=t-r-5 

#a-t>-y-*^e.®«^i±5«^*^A;'3$ns. bp-&. wibu 

> hD— ;i/rL--y h 9 x-r;^ I- U t'zL-^ 10Icf*3 

^. ®:A?^««^a5^l&i:LT©x7:7D-;^-^1475^ 
6.©®:ASg^fl:^i^. XD>y h;Hr>-y-15*^6®Maem 
^#*^A;»3Sns, 
C0 0 2 31 ^L.T, 3> hD— ;i/:i--y h9«H9fB# 

a-t >-y-75^ ^.©^tBm^(ca-3'ViTtfrfB***^ti«M# 4 

tie^T, MfB'j->^m-c®«S'Jte<!:. siS!^m#ia 

CO 0 2 41 113cD:7a-^^— hlCiSl^T. S301 T 

y'^<Dm^^m^^^. 5302 t-t F;ux-<-y5^*s 
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LTS303 ^ittTo 

[.0 0 2 5] S303 Tti. ^Kfiir >1tl2t::cfc>g)^f±lff 
CO 0 2 6] S304 T% ^MTWf)^ V-ymM^i^^-C 

io<D^itim^\zm^^^rwm^n^mm\^^mmf^E.t 

\z&^\^^xm&^^n^mMm^^ 4 (^m^mMmmmT 

P (TP=Q/NEXK : Kti^^) ffiP^^^^j-^ 

[0 0 2 7] S306 x^\t. mimm^^TP^m^mm 

(TPL^TP^TPH) Tfe'5;^^§:^^^*iJSiJL. 
^^Hf^T^nti, S307 -\ji/uT\ i:7-^>^:ft'tr>-y- 

^LT. S308 mmm^mmN E^m^mm 

(NEL^NE^NEH) tr^^iiO^ST&^^WU 13 
lOtw^-Tcfc^fc. ^MA#TP<h«8PlHie5^JgNEi:i&^ 

CO 0 2 8] ffiftEU->Mi*®*e(c:MSL/Tl^^«^fC 
tl, S309 ^ji<^> XD>;/ h;l/-li>itl5(rJ:Dy^n^y h 
;i^^5gSTVO^;^tBT-So S310 Tii. XUyhJV^ 

mmryo f)m^ sh^ t v o h ji^tt $>^f)^^f)^ ^*ijsu 

L> 0?^5agTVOHJ^TT*n^i\ S311 ^mtSo s 
311 Tta, *j^VSP^^aib. .:;*:0DS312 Ti5> 
V S P'^m'^mmv S P LJ£A_hT«)^;6^S;6^^*'JS»JT^ 
(011#Ha) o 

[0 0 2 9] ^Lx. ^mvsp-^^m^mmvsPL^ 

±X$>n^t. S313 ^m^. :^itVS PCO^ib^AVS 

p^^ffit-So S3I4 Tti. mmmtmAYSP^^m^ 

VSPf)m^^LXl^^^i^\Z\^. S315 -vjt^. 'J- 
>jlSfFpl7^^FLEANtCl ^ir^;/ 1-1" -So 
[0 0 3 0] -^r, JitH^f?t=<^^-^<D10T^>^^U^j: 

l.^^ft^^'^^^'&trli. S316 ^m/vX\ mjfBU->i® 
teg^pI^'5'^'FLEANl^O ^-tr^:/ hT^o ^4cD:7n 

L E ANfrS-::5< J^^it$»JP<7)^^^^-r^0OT'* 

:z(Dm4<Dya—^^^—h{zi^\^^x. S401 
Tti. HjfSU->jSfeW^:7^^i?^FLEANcDWSiJ^fT 



[0 0 3 1] -€-LT, 'J->3iefpPl>'^^FLEAN 

^UTfe^ch^-trti. S402 -^m^. Bmm^ttTBM 

IS U--:-'>3l^fF r^-^^FLEAN^O^'OT^-St^tC 
tl. S403 S^tS^irbTDML^. Xh-f^j^ 

[0 0 3 2] S404 Tti. SSMfB U ->3ief^ 17 ^ 
i/FLEAN^*IJS»JL, U->Stelt'^:7^^FLEA 

N7:?nT$>^<h^{ct5, S405 -\Ji^T, m^itmmi^^ 

DML=Max (DML-ADML, TDML) 

tLxm^r^o 

[0 0 3 3] HUlBADMLti. mmz^-tJzolZ. 7.n 

m^Lxm^^n^m^itmiEm^DMLCDTs^y':/^ 

^tmx& u — ym^nt^^y ^ f l e a n o 

[0 0 3 4]-:;^. U-">ilSrFpI:7^^FLEAN^^* 
OT^^i^t::^^, S406 *^^i:bffiIE^3g:D 

DML=Min (DML + ADML, TDML) 

m^^mtt) \zwK)m^^t^\zi^. mm a due \z 

^^^itm^x. mmm/&tTDME\Z^X'^^\Z^J y 
[0 0 3 5] S407 X\tt. mtm^l^mJE%^DUEf)i 

m.Qx$>-:>x. mm^mitx<DmM^nt:>it^t^\z 
\t. ^(D^^i^ji-^y^mT^it^o S407 X 
mtEm^ttmmw^^DML^n.o xm^^mm^nrzt 
^\zu. mm^mMzmmo^^m^t^jE-z^n^^mtty 
^-\^j'<y^mm^'nt)r^^^o:)x\ sm ^Ji^T. ^ 

m)ty^-Y'^^yC^^lE^^^AEPHA^h{) \z^^y 
[0 0 3 6] mscDya—^^r- h(c:^-r;u— ^>ti. 

HuiBN o X ^mm^ 6 ^ N o X ^mm^noit^ 
h(Dx$>^. ^(Dmsoyyu—^^—h^zTsk-trnm 

-^^^ NOx®««^a:i^g:{cfflai-^o S501 T-ii. fu 

\^^x^j->msmmx&^:f)^^^^^mm^^o 
[0 0 3 7] m^itmjEm^E>MEm.Q ^mx$>-^x 
u - > j^.*^ ^ nr V i ^ ch ^ su IB N o X ^mmm e 

tcNOx7&^®»$n^il<blc;^j:^(D-e, S502 

NOx®«jta?DABSR*TiC('»^'l^Tffi^T 

DABSR = DABSR0 #XTP/TP 0 XQ/QO 
X (ABS FC#-ABSTC) /ABSFC# 
eiCT?. DABSRO TPO^S^P 
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A B s T c «^B^ * fc is It « mmmx' 0 . ^mrpf}^ 

DABSR*;*:^<jtSb';- Htw. ®;«aABSTC*i 

[0 0 3 8] :;*<^S 503 Tti, HufS^^ii^DAB SR 
V^^X^^.^twi^tt-S N O X ®^rSA B S T C ^TSi 

ABSTC = ABSTC (old)+DABSR 

S501 i^m^imiE^^DMhm.o ^m-vm^ 
N o X ^mmM 6 (I ® ^ $ riT i ^ n o x ;o^'irir [±i $ 

:iLiZfj:^(Dr\ S 504 TNOxflJ^gtilgDPRGR^ 

[0 0 3 9] DPRGR = DPRGRO #XTP/-T.P 
0 XQ/QO XAB STC/AB S FC# 
CCT. SatBDPRGR 0 S^pcDSffigti^fiT^ 

S505 Tii. Hu82rati^mDPRGR^^V^TlgP# 
.•j^JC ;fe -5 N O X K^ft A B S T C ^TSCtCt* o Tti^ 

[0 04 0] 

ABSTC = ABSTC (old)-DPRGR 
[0 04 1] S601 Tti. Mie*^^it«iE^»DML^^' 

:^^^^^^WA't^o v-ymmm^^s^^^z^izi-i. sei 

0 -e'J^:/5^{bllfT:7^i^FRSFTJCl ^-fe^y hL, s 
611 H'^mity^-l^/'^y^^JEWMAl^PHA^l.d 

[0 0 4 2] mmm^itmiE%WLT>M'Lm.f^ t 

^t:>T. ^a^mj^.S§P$T-^^<h^lCti> S 602 

ib^^iLLX\^^^t^\z\t. S611 ^Jt^T, ^«Slt:7.r 

[0 04 3] ^y>y0kf¥:^^^iLLX\^^m^m'^^Z\^^ 
S603 -vii^;?^. BufSU^y5"{l:^fT:7^^FRSFTtCl 

jo^'-tr^^ h^nx^^^^^^Tb^^m^^i-t^a mm'jy'^itm 

ny^^^FJiSFT^^OX$>^t.^\Z\t. S612 ICot 

Bu8B^*Slt>'^-H/N'^v^ffiIE^^ALPHA(7)lt 
«^J|g5^$i]^l::fflv^^?«i>^ i , i:b«?iJ5}^PR, PL (013 

mm) ^'tti'en^yy^mmLxji^isb^o 

[0 044] ^LT. S609 --ift^, jg^ir >itl3T'«^ 



HA<Dttmm^mmr^. -yj. sm x^jy^itmn 

:7 ^i?^F R s F T7!;U x^^ i:mu^nfc<h^{;:ti. s 

604 'vji^. NOx®^SABSTC{CfiEt:>TU>y^ffc: 

g^LRPL^S^^T^o NOx®^fi;0^*#(/^ 
# t5 d n7^^'a«gi L ^ jItuT CO {Ci£^g;0: H 
Ca50^^^<7:j:^fci6> NOx@3:^a;0^*^lii:#tai: U y 
"^itm-^h R P L < gg^t* ^ =t 3 UT^-So 

[0 0 4 5] ;i^COS 605 Tt^. tiM^^T P :^D^[piei^ 
SN E (rt* o T-7 y ZT-fy^ ^ U 5^^b^^^^«iE«^ISL 
RPLHS<&#fi^'r^o B9tEU>>^^l^^-&^^ffiIE#^ 
LRPLHSO^W^^{r'C:)l^Ttlt^ai~r'S:^^\ NOx 
mM^Wk 6 Sr/H^M^ 7 (DT^^tfflJf^l^^t ^>n^ NOx 
iiS^ tfi¥^ ^ U T CO N O X iiSir > -tM 7 {c ci: ^ N O X 

[0 0.4 6] S 606 x\x.' ^mvcy -^ — Yny^mE^. 
^ A L p H A <o tkfisjfflig ck ^ m-xwc^\zm i ^ ^ Jt ^jj^i^ 

PL (H13#BS) 
PL=LRPLXLRPLHS 

\z^^. Wtz. mEW^A\.vwA(Dm'^wm\zm\^^^ 

[0 0 4 7] ±fBcOck^>tC^SiE^^AL PHACDirbWJ 
!Wl-a:^ii;K:^^{cfflV^^tl:«?iJ5i^PL (i:b«^J^f^a) ^ 

vc^y^-'^ny^d^x nmt^^m^x^fz.ti^^'h^^ s eo 

7 TrWB'JL. \nmmm')y'5-Vc^^^. S608 -vjt 

^Ttt]H^u ^y5^^t:^fT:7^yFRs FTi::o ^-fe^y hb 

[0 0 4 8] mi (Dyu—'^\^V\Z7V^^)V—^l^\X. 
BufBU ^{bS'&^^ffilE^.^L R P L H S CD^^Otl 

< u ^>5"v:7 h^T^. gn^> u ^y5"ibigff:7^^'FR 
s FT^n7!>^6 0 tc^DmA'^nfci:#{c^[Hi»f 

[0 0 4 9] S701 X\X. mm^-m^V. InJ^j^SNE 

^^(om^^^'^^V!^^^. S702 x^i. NOxK^a 

ABSTCSrJ^®A?g^ffiQ{'Soa^T, U->-*Xh 
-f 0 N O X tl^tBa<0 g ^ffi S L T N 

OX^*56^o S703 X\X. Wv^^^m^o:>yu—^^ 
— V idtJEo T*fefc U - h -1- D m^Pt tCiDtj- 

^^^cONOxS^tBSTALNOX^^*. miBg^fflSL 
T N O X b m^MH Y S N O X # L J^dfitJEJlTT 

[0 0 5 0] g|^(0NOxflfa:JSTALNOX^>\ MtB 
glifiaSLTNOX^:;K:^<TlHloTl^^«^tClt. S 
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704 ^maj-c. '^^y':f(Dmmmm^^'jy^itm'^^w 

M^lE^MLRPLHS^mM^^o ^LT. S705 T 
.\t. Hi)f3«iE^»LRPLHS^F/f^MDPL#/fWM 

R p L H s {c-^ yf"-^ ^mtm^^. 

[0 0 5 1 ] in^> NOxfl^|±lffi7;?^^g^^:^#<T0o 

mU'J v^lyy hS:lHlil!T^<ffiIE^I^LRPLHS^ 
M^^$ii-^fc<Z)TS^o S703 -T, ||^>CDNOx 

9^ai«TALNOX75^\ HijlB@^fiiSLTNOX;^^eH^ 
^fflH Y S NO X # LfcfiSrIS ATl^^ i:*iJS'J$ 

n;^C(h#^Ct^. S707 ^3i«5^> ^^.C7)NOxg^t±l«TA 
LNOX:^^\ BMfBamSLTNOXtcm^MHYSN 
O X # ^ jDff L fc«i£il-bT * ^ ^ ^iJS'J-r ^ o 
-[0 0 5 2] ^bT.' ^PSCONGxgftbfiTALNGX" 

Sut2@gfiSLTNOX{^m^fiiHYSNOX#^ 
SDP:L7:tMi^±T$>^^^fC«. S 708 -^^yy 
^^6^^*a)ffiiE^f&LRPLHS^rc^tBL. S709 T 

i!^ffiUfcffiIE^^LRPLHS^H^fSfiiDPL# 

fc^tii^ffiiEL. S710 x\t:mmm±m-sE\^rzm'sE%w^ 

L R P L H S tC»0'ViT*7 >v T'-x— ^ ^Mff-r 
[0 0 5 3] En-^. ^^CONOxg^HiffiTALNOX 

THCfi^ti::;^^it^-C<. MlBaiE^^L R P L H S 
TALNOX?&^% @^MSLTNOX±HYSNOX# 

[0 0 5 4] 0 8(D:7D*-5^r— hf-^T^l^— ^>^^. 

SufBNOxg^l±5aTALNOX^*(J6^fc56<Djb-^> 
CCD'7a-5^i'~hlC*raHg;&^. NOxfi^m 
ffi^tB^StCffiS-r-So S80I T'ti. WtBeS?g]±«iE^ 

[0 0 5 5] HiifEj^^i:bffiIE^^DML:^q. 0 £Jl±T^ 

oTx h-r^)«J^i^-rfe^<h#ict^. S802 'Nii^, m 

IJc^mfiODaSMQR^. MfSNOxK^BABSTC 

R(CiiT^^TiCflPtH$n/cNOxS^{±ifi(7)S^*^*fi6 

HutSe^faQR^:^^<iS^T^o 
[0 0 5 6] S803 TJl. U ->-*X h-i'^^^^Ol^A^^ 
CD®A^m»c^^?aQSUM:^^\ BiitB@SfIQRJ&L±tr 
Jit-::? fc;0^g?^^^#iJgU S^MQ R tCii LT t^^/^ciil^^^ 
S804 'NiitJo S804 Ttt. mllENO xJSg^-feV 



1i'l7T^i±J$nfc:fit*ft6. TTSStfiiJ («j«l±5P) TODN 

o X rS^c N c N o X ^^^a tl'o 

[0 0 5 7] S805 Tti. xy y D-^-::$7 HT^tb^ 
nfcKA^^mSQ^Sc^i^t^, S806 Tti. NOx#l±5 
ftTALNOX^. T^[Cfi£oT*^^o 
TALNOX=TALNOX + QX CNCNOX 
S807 Tii. ^Ift^aaQSUM^. T^tCfifoT^fi^ 

-So 

QSUM=QSUM+Q 

gU$n^U->«SJ^B#(CJi, S808 ^Jt<5^. HufE^W?5 
^ffiQ S U MStXN O X ttSfiT A L N O X ^^n^tl 
-b:nU-tr>:/ hL. U ->^A N-r4^^0}^^f^O^ffi^ 

maQ s u M]&D^'N o X s^aia T A L N o X 7^^**66 6 n 

^ck'Str-r^ (^14#HSJ „ 

[0 0 5 8] • . 

iz^^h. NOxB5:«MiK;&^^NOxd^mf^n^^# 

\z. ^mit^-mmz^jy^itLx. NOxcojiTc^ais 

\Zii^^mt^n^Hcm(Dm^^m^m^iz^^^x. no 

<Dmi<^mm\zwMx^^^\^^o9:i}W:^^$)^o 

[0 0 5 9] m^m2mm(D%m\z^^t. m^^m^ 
mtLx^. ^mm^mz:^i,^xmmr^^j y^imm^ 
mn-^^x. ^^m^zNO:>^mm^{&<mmx^. ^ 
fc. y^itiz^-oXHcm^m^^^zit^m 

NOxmm^^^'NOyimti!i&^>k^^(DX\ NOx 

mmmmmm^m:^^^oizu^z:h^mmL'D'D. 
mmtii'j y^it^\3\mx^^t\f^o9J}^f)^&^o 

[0 0 6 0] if*:]R4fBi6cD5R!BJJCcfc-5<h, NOxg^tB 
m^mz. NOx®^fi^*s6^;^>^6. NOx®«{C 

X.. NOx®«fi{iji£;i;T^(j6jgiEi/^;utcitftJ 

^chi^^55!)^^^*^^o if*JS5fB$E(^5§BJ{::ci:^i:. N 

o X ^mm(Dmmt^x^m.m^z\z&-^\^^xtm^n^ 
NO:i^mti!,m(Dmmf)^Bmmtt'XWL^'^n. 7^)^;o^^g 
mm\z:mm(DNo xwihrn^fj^-m-r^^kormiEt^'j y 
^itm^^^^m&x^^t^^o9J}^^^$>^. 

a<^^>ffl:(cS'::5v^Tu y^itm'^^^(Dm^m^m^-^n 

mmmzi^AEt^mx$>'DX^. NOx7^?^^^atcsfi±i$ 

7f2«£cD^Hj(-cfc^<h. NOxP^sffliitr^^^nri^ 
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[0 0 6 2] m^mstmcDrnmiz^^t, m.m^tirc 

[0 2] I^M^HOv-T-T^A^Sfiga 

[03] <j->mmmm^7]i-rya-^^'-h. 

[1215] NOx®«fi®}t^i|^^<^^-r7D-g^-V- 

[06] ^mtty^-Y^A^i/mm^^-rya-^^- 

[07] V y^^tm■^^^(D^^mm^^rya-^^- 
■\-,■ ■ ■ •• • 
[08] NOxSpm»(oit^igp*5^-r7P-5^i'- 

[09] "J->afe^fefl=tLTC0*iB«5Ki&5^f 0. 

[010] ^)->m^mm^T^-rm. 

[011] 'J->jlte*{'l=<hbT«j^ji<i:^M^^b*iS: 



5^t"0. 

[013] ^m7^-HA'-y^fflisp©it^^5^-ri5"r A 

[014] NOx»ttJ»®^ft;*^-riS7'f A^^A--!-. 
[015] 'J >>5"{tS^V><i:NOxJ8StOffiHSr^t-^ 
0. 
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NO yi^mmm 
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[04] 



( IJ: c yT ) 

1 — V 

F L E A N = 1 />' ? j>— 

S40 2 



eiSia^lkT DML & 



SA05 



>r Y 



5407 < DML==1.0 > 

^ N 

5408 k^n\h*\^^ ^^'^^>'^ 



SA03 



SAoe > 




T DML) 




OML=Min (OML-hADML. TDML) 
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[09] 



NO xmmfkiii^^ 



^ TWKHOT 
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1^ 1 1 ] 






VSPL J 






«M t 
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AALPHA/lrw « 




(10) 



9-5 3 4 9 6 



[1^2] 
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[0 3] 



1 4] 



S301 



QSUM*0 ^ QSUM=sOR 



5302 > t — 

^ y-r K>usw=ON/>' ? 

S303 / Tw^aj / 



S304 ^ TWL^TW^TWH 

S305 / 6MTp«itts / 

r 

S306 ^TPL^TPSTPH ft'? ^ 



S307 /~"iftNE«w~~7 
t 



S308 < C N E L ;S N E ^ N E H /)' ? 

S309 / Tvo«m / 



S310 TVOSTVOH ~1 

— 

S311 / ]gsgvsp«ttfa / 



S312 < vspfevspL »? > ^ 
S313 / Avspm / 

r 

S 314^^ A VS P^D VH V- 

|v 



S315 



F L E AN==^ 1 

1 < — 



F L E A N = 0 



S316 
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S501 








<( DML< 


1.0 ? y : 


S502 1^ 


NOxif&mAFSL : 




OABSR • DABSRO# X TP/TPO X Q;QO X (ADSFC# - ABSTC)/ABSFC# 


S503 ) 


f 


1 NOxnjElMfll : abstc . 


- ABSTC(old) 4- DABSR 



S504 Y 

DPRGR = OPRGRO*^ X TP/TPO X Q/QO X ABSTC/ABSFC# 
S505 >^ 

I NOxOaftff : ABSTC « ABSTC(old) - DABSR I 




mi 2] 



















r J 


^-'"■'"^CATvO/J^ 
AT VCf 




ADMLi 








F L E AN== 1 




mm t 
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[1^6] 



S610 

I F R S F T^^ 1 



S601 I 



S612 



-< 0ML<100% ^ 

5611 y S602 I N 



i , PL, P R ^ 



S603 



^r^^ 8604--'^'^ Vhiv^mm ] 




ABSTC 

AB s TccnjfoT L R P L t#RH 



S605 



TPA- 



3 


7 


B 


F 


2 


6 


A 


E 


1 


5 


9 
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